Efficient secretion of biologically active Chondroitinase ABC from mammalian cells in the absence of an N-terminal signal peptide.
Proteoglycans carrying chondroitin sulfate side chains have been shown to fulfill important biological functions in development, disease, and signaling. One area of considerable interest is the functional importance of chondroitin sulfates as inhibitors of the regeneration of axonal projections in the mammalian central nervous system. In animal models of spinal cord injury, injections of the enzyme Chondroitinase ABC from the bacterium Proteus vulgaris into the lesion site leads to degradation of chondroitin sulfates, and promotes axonal regeneration and significant functional recovery. Here, a mammalian expression system of an epitope-tagged Chondroitinase ABC protein is described. It is demonstrated that the addition of a eukaryotic secretion signal sequence to the N-terminus of the bacterial Chondroitinase ABC sequence allowed secretion, but interfered with function of the secreted enzyme. In contrast, expression of the Chondroitinase ABC gene without N-terminal eukaryotic secretion sequence or bacterial hydrophobic leader sequence led to efficient secretion of a biologically active Chondroitinase ABC protein from both immortalized and primary cells. Moreover, the C-terminal epitope tag could be utilized to follow expression of this protein. This novel Chondroitinase ABC gene is a valuable tool for a better understanding of the in vivo roles of chondroitin sulfates in mammalian development and disease, as well as in gene therapy approaches, including the treatment of spinal chord injuries.